We consider the Batalin-Vilkovisky formulation of both 1-form and 2-form gauge 
by quantum effects. This formulation is based on the BRST symmetry [6] which plays a crucial role in the discussion of quantization, renormalization, unitarity and other aspects of gauge theory. The nilpotent BRST transformation is characterized by an infinitesimal, anticommuting and space time independent parameter which leaves the FP effective action as well as the path integral measure in the generating functional invariant.
In this present work, we show that FFBRST transformations [7] with appropriate choices of finite parameter are symmetry of the generating functional in the BV formulation. In usual FP formulation, FFBRST transformations do not leave the generating functionals invariant as the path integral measure in the expression of generating functionals changes non-trivially under finite transformations. We choose the finite parameter in such a way that contribution from Jacobian for the path integral measure is adjusted with gauge fixed fermion which do not affect the generating functional in BV formulation.
We construct few finite parameter and show the results in the context of both 1-form and 2-form gauge theories. Generalized anti-BRST transformations are also constructed and are shown to be the symmetry of the generating functional in BV formulation of 1-form and 2-form gauge theories with appropriate choice of finite parameter. In principle, one can construct infinitely many such finite parameter for which FFBRST transformations are symmetry of the generating functionals in BV formulation.
The main idea of BV formalism is to construct an extended action W Ψ (Φ, Φ ⋆ ) by introducing antifields Φ ⋆ corresponding to each field Φ with opposite statistic. The sum of ghost number associated to a field and its antifield is equal to -1. Generically Φ denotes all the fields involved in the theory. The generating functional can be written as
Ψ is the gauge fixed fermion and has Grassman parity 1 and ghost number -1. The generating functional Z[Φ ⋆ ] is proved to be independent of the choice of Ψ [8] . This extended quantum action satisfies certain rich mathematical relation called quantum master equation [9] and is given by
first order of antifields it reflects nilpotency of BRST transformation. This equation can also be written in terms of antibrackets as
where the antibracket is defined as
Invariance of FP effective action does not depend on whether the BRST parameter is finite or field dependent as long as it is anticommuting and space-time independent.
Keeping this in mind, Joglekar and Mandal have generalized the BRST symmetry by considering the anticommuting BRST parameter finite and field dependent [7] . Such a finite transformations relates the generating functionals corresponding to different effective theories in FP formulation [16] . The path integral measure is not invariant under such transformations as the parameter is finite and field dependent. It has been shown that Jacobian can be exponentiated to modify the effective action. Because of this interesting
properties, FFBRST has found many applications [10] [11] [12] [13] [14] [15] . FFBRST transformations are obtained by integrating the infinitesimal (field dependent ) BRST transformations [7] . In this method all the fields are allowed to be functions of some parameter, κ : 0 ≤ κ ≤ 1.
For a generic field φ(x, κ), φ(x, κ = 0) = φ(x), is the initial field and φ(
is the transformed field. Then the infinitesimal field dependent BRST transformations
where Θ ′ dκ is an infinitesimal field dependent parameter. It has been shown [7] by integrating these equations from κ = 0 to κ = 1 that φ
where
Following exactly the similar methods one can also construct finite field dependent anti-
These transformations are nilpotent and symmetry of the FP effective action. Now we are at a position to see the role of such transformations in BV formulation. In this present work, we cast the FFBRST transformations with appropriate choice of parameter as an formal nilpotent symmetry of the generating functional in the BV formulation.
We show the results explicitly in BV formulation of both 1-form and 2-form gauge theories.
In 1-form gauge theory: Yang-Mills theory:
We start with the generating functional of Yang-Mills theory in field/antifield formulation which can be written as
or, compactly
Ψ is the gauge fixed fermion and can be written in this case as
The antifields Φ * corresponding to the generic field Φ are obtainable from the gauge fixed fermion as
parameter Θ(A, c,c, B) obtainable from
using Eq. (7) 
. The gauge fixed fermion is changed from Ψ → Ψ 1 as
with ξ = λ(1 + 2γ). However Z[Φ * ] is independent of the choice of Ψ as proved in Ref.
[8]. Thus, we see that nilpotent, finite BRST transformations
with the finite parameter given in Eq. (14) along withΦ * → Φ * is a formal symmetry of generating functional Z[Φ * ] in BV formulation. We can construct many different choices of the finite field dependent parameter Θ which changes only the gauge fixed fermion through a non-trivial Jacobian in the path integral measure and hence are the formal symmetry of the generating functional. For example, we make another choice of finite field dependent BRST parameter as
the generating functional Z[Φ ⋆ ] changes to
where Ψ 2 is the gauge fixed fermion given as
Thus, the FFBRST transformations with the parameter given in Eq. (19) is also the formal nilpotent symmetry of the generating functional in BV formulation.
In 2-form gauge theory:
In this section, we consider BV formulation of Abelian 2-form gauge theories which is extremely useful in the study of string theories, dual formulation of Abelian Higgs model, supergravity theories with higher curvature term [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] . We show that the FFBRST transformations with a careful choice of finite parameter are the symmetry of the generating functional of 2-form gauge theory in BV formulation. We start with effective action for Abelian gauge theory for rank-2 antisymmetric tensor field B µν defined as [35] 
where 
This can be expressed compactly as
Ψ 3 is the gauge fixed fermion given as
The antifields Φ ⋆ corresponding to generic field Φ for this particular theory can be obtained from the gauge fixed fermion usingΦ ⋆ = δΨ 3 δΦ
. Now we choose a FFBRST parameter corresponding to
and apply FFBRST transformations to the generating functional given in Eq. (25) . This
and 
changes the gauge fixed fermion only and can be the symmetry of the generating functional for 1-form theory in BV formulation
F F BRST with
In 2-form gauge theory we can construct the finite field anti-BRST transformations parameter corresponding to
is the symmetry generating functionals in BV formulation of 2-form gauge theory. Thus, can construct infinitely many such parameter for which FFBRST leaves the generating functionals invariant in BV formulation. We have constructed parameters both for 1-form and 2-form gauge theories in this work. However, the disadvantage of such transformations is that these transformations are non-local. We believe that such transformations will also leave the quantum master equation invariant in BV formulation which further can lead to important consequences.
